Molecular mechanisms of platinum resistance: still searching for the Achilles' heel.
The platinum compounds cisplatin and carboplatin are commonly used in cancer chemotherapy. However, tumors frequently develop resistance to these compounds, significantly decreasing their usefulness in the clinic. In the past few years, basic research has unraveled novel and unexpected mechanisms for the development of platinum resistance. For example, it has been reported that MUC1 expression and particularly the localization of its C-terminal subunit to the mitochondria may affect cisplatin resistance. Another recent finding suggests that cisplatin damage may activate DNA-dependent protein kinase (DNA-PK) to initiate a death signal that can be transmitted to neighboring cells through gap junctions, adding to a growing belief that the interactions of cancer cells with their surroundings may be important to the outcome of chemotherapy. While most clinical efforts have focused on identifying alternative regimens for drug-resistant cancer, it might be possible to exploit our knowledge of the mechanism of platinum resistance to specifically reverse resistance and increase platinum efficacy. The strategy of drug resistance reversal therapy (DRRT) may have significant impact on our approaches to the treatment and management of drug-resistant tumors.